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Claim for the following Contracting State: ES 4- GR. 
© Indan derivatives and process lor preparation thereof, 
(g) Indan derivatives of the formula: 




NHS0 2 R 



(I) 



able salt thereof, which are useful as a platelet aggregation-inhi- 
biting agent and as an agent for the treatment, amelioration 
and/or prophylaxis of a variety of thrombosis or embolism, 
coronary and cerebral vascular smooth muscle vellication, 
asthma, and the like, processes for the preparation thereof, and 
pharmaceutical composition containing said compound as an 
active ingredient. 



CM 
CO 

CO 



HI 



wherein R 1 is substituted or ^substituted phenyl, naphthyl or 
sulfur-containing heterocyclic group, and R 2 is hydroxymethyl 
or a group of the formula: -CO- n- R 4 

r 3 

wherein R 3 is hydrogen atom or lower alkyl and R 4 is cycloalkyi. 
lower aJkoxycarbonyl-phenyl, carboxy-phenyl, nitrogen-con- 
taining heterocyclic group, lower alkyl, or lower alkyl having a 
substituent selected from lower alkoxycarbonyl, carboxy, lower 
alkoxycarbonyl-phenyl, carboxy-phenyl, lower alkoxycarbonyl- 
cycloalkyl and carboxy-cycioalkyl, or a pharmaceuticaiiy accept- 
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. , , rraH ovamole c of the compounds of the invention are those of the formula (I) wherein R 1 is a 
^^T^T^o^Te^ a halogenophenyl. trifluoromethyipheny,. nitrophenyi. or 



naphthyl. R* is hydroxymethyl or a group of the formula 



-CO- n— R* 



wherein R* is hydrogen atom or a (Ci-Cs)alkyl, and R 4 is oarboxy phenyl, tetrazolyl, a (Ci'-CsJalkyI, a 
halogenophenyl, and R 2 is a group of the formula: 



-CO- n- R 4 



wherein R* is hydrogen atom and R 4 is carboxyphenyl. a (C 2 -C4)alkoxycarbonyl-(Ci-C 5 )alkyl or a 

C T^ < ^S^«-mpl« of the compounds of the invention are those of the formula (I) wherein Ri is 
chlorophenyl, and R 2 is a group of the formula: 



-CO- «- R 4 
43 



wherein R 3 is hydrogen atom, and R 4 is carboxyphenyl or a carboxy-(Ci-C 3 )alkyL 

S preferred examples of the compounds of the invention are those of the formula (I) wherein Ri .s 
chlorophenyl, and R 2 is a group of the formula: 



-CO- n- R 4 



wherein R 3 is hydrogen atom, and R 4 is carboxyethyl or carboxy propyl. 

™omp?u3s (I) of the invention may exist in the form of two or four optically active isomers due to one or 
two «tion atom(s). and this invention includes these optically active isomers and a mixture 



^According to this invention, the compounds (I) or salts thereof can be prepared by various processes as 
mentioned below. 



Process A 



ThTcom pounds (I) can be prepared by condensing a 2-aminoindan derivative of the formula: 




(ID 



10 



15 



20 



25 



30 



35 



40 



wherein R 2 is as defined above, or a salt thereof with a sulfonic acid compound of the formula: 

R 1 S0 3 H (HI) 45 
wherein R 1 is as defined above, or a reactive denvative thereot. 

-r£ condensation reaction of the aminoindan (II) or a salt thereof (e.g. a minera. acid salt or an organic, acid 
salt) and the sulfonic acid compound (III) or a reactive derivative thereof can be earned out in the presence or 
absence of an acid acceptor. The reactive derivative of the compound (III) includes any convent.onal reactive 
derivative, for example, the corresponding sulfonyl halide. The acid acceptor includes any convent.onal 
agents for example, alkali metal carbonates, alkali metal hydrogen carbonates, tr.alkylam.nes. pynd.ne, and 50 
the like. The reaction is preferably carried out in a suitable solvent (e.g. water, ethyl acetate) at a temperature 
of 0 to 200° C. 

^Thecom pounds of the formula (I) wherein R* is hydroxymethyl. i.e. the compounds of the formula (l-a): 55 



60 



65 
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i.e. the compounds of the formula (l-c) : 




NHS0 2 R 



(I-c) 



wherein R5 is carboxy-phenyl group or a lower alkyl group having a substituent selected from carboxy group, 
cTrboxJ-phenyl group and a caVboxy-cyc.oa.ky. group, and Ri and R3 are as defined above.can be prepared 
by hydrolyzing a compound of the formula (l-d): 



10 



15 



20 




wherein R« is a lower alkoxycarboxy-phenyl group or a lower alkyl group having a substituent selected from a 
toweTSkoxycarbonyl group, a lower alkoxycarboxy-phenyl group and a lower alkoxycarbonyl-cycloalkyl group, ^ 

™Tta hSilSstf the compound (W) can be carried out by a conventional method, for example, by treating 
the compound with an alkalfagent or an acid. Examples of the alkali agent are alkali metal hydrops and 
examples of the acid are mineral acids. The hydrolysis is preferably carried out in an appropnate solvent (e.g. 
water, a lower alcohol) at a temperature of 0 to 30° C. .„ 
All of the above reactions in Processes A to D proceed without racem,zat.on and hence k when , an .optically 40 
active compounds are used as the starting materials, the desired compounds (I) can be obtained in the 

° P The stertnTcompound (II) wherein R* is hydroxymethyl group can be prepared, for example, by the steps of 
condensing a 2-(N-protected amino)indan with a lower alkyl ester of the compound of the formula: 

X°te . halogen atom and Z is a lower alkyimercapto group or a substituted or unsubstituted 
phenylmercapto group, removing the substituted mercapto group from the product to g.ve a tower alkyl 
[2-(N-protected amino)indan-5 = yl]acetate. hydrolyzing the product by conventional method, reducing the 
thus-obtained [2-[N-protected amino)indan-5-yl]acetic acid, and then removing the protecting group from the 
product by conventional method. 

On the other hand, the compound (II) wherein R 2 is a group of the formula: 

-CO- n- R« 



can be prepared, for example, by the steps of 

(a) condensing a 2-(N-protected amino)indan with a compound of the formula: 



45 



50 



55 



Z-CH(X)-CON^ . (VII) 60 



wherein R3, R 4 , X and Z are as defined above, removing the substituted mercapto group from the product 65 
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.nhibiting effect on arachidonic ^^^^^^^ 0 ^^u kg ) was orai.y administered to 

A test compound in an aqueous ca ^°^ m f*^®'^^^ 
ddy-maie mice fasted overnight. Three £^ a^ty of the mice was 

by aHeast 15<Vo as compared with the control group. The results are shown .n Table 1. 



Table 1 



10 



Test compound 
No.* 


Inhibiting effect on arachidonic acid- 
pulmonary embolism (in vivo) (mg/kg) 


Compounds of tt 
1 
2 


lis invention 

0.03 
0.03 


Control 


30 



15 



20 



25 



Compd . No « 



2: 



Control : 



Chemical name 

Sodium 3-[ [2-[ ( 4-chlorophenyl ) sulf onylamino ] - 
indan-5-yl ] acetylamino ] -n-pr opionate 

Sodium 4-[ [2-t ( 4-chlorophenyl ) sulf onylamino ] - 
indan-5-yl ] acetylamino ] -n-butyrate 

4-(2-Benzenesulfonylaminoethyl)phenoxyacetic 
acid (a compound disclosed in Thrombosis 
Research, 35, 379 - 395, 1984) 



30 



35 



40 



^^Tn^rnivlaminoindan-S-yOacetic acid (219 mg) and cartoonyldiimidazole (162 mg) are mixed with stirring 

^ZZTl^^ogZ methy. ^[(a-aminoindan-S-yDacetyiaminoJ-n-propionate hydroch.onde 

(1 A 9 m?tu C re ,0 o?tne Z^^FJFZ*** (138 mg). 4-ch.oropheny.su.fony. ch.or.de (106 m£ 
oo^s^um catenate (138 mgTand ethyl acetate (10 mi) -water (5 ml) is stirred at room temperature for one 
SS tWreactfon ^organic layer is taken, washed, dried, and then distilled to remove the solvent. The 

'thy. acetate - n-hexane to give methy. 3-[[2-((4-chloropheny.)sutfony.am l no} 1 n- 
dan-5-yl]acetylamino]-n-propionate (200 mg). 
m.p. 147- 150° C, 

MS (m/e): 450 (M+), 65 



50 



55 



60 
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■m ic dissolved in chloroform. The solution is washed with saturated aqueous saline solution. 
Tl !„T££ tte soteSTs MM off. The residue is separated and purified by s.l.ca gel column 
dried, and then tne soivem is ai&uneu r o™,ctaiii7oei from ethvl acetate - n-nexane to 

chromatography (solvent, chloroform : ™^^. 9 no 1 > SSSTotTS « colorless crystals, 
give methyl 3-{(2-formylaminoindan-5-yl)acetylamino-n-propionate 9) 

tylamino}-n-propionate (4.06 g) as colorless needles, m.p. 147 -150 C 

EX |oa e sll ution of methyl 4-[(phenylthio)acetylaminol-h-butyrate (6.42 g) in methylene chloride (20 ml) is 
added dopwise a solution of su'fury I chloride (3.42 g) in methylene ch. oridj , (10 mQ. Sa,d dropw.se , add,t,on,s 

Z m Kif tertiid S £ minutes. Chloroform (30 ml) is added to the mixture, and the mixture is washed 
ITn ^ dried The solvent is distilled off, and the residue is dissolved in acetic acid (50 

ST S^S^^SS^ Jo the soman under reflux, and the mixture is refiuxed for 15 minutes. After 
rnoiSo^ ?s emoved by filtration, and the solvent is distilled off, and the residue is dissolved n 

washed with an aqueous saline solution containing potassium carbonate 

extracted with water. The solvent is distilled off, and 12.5 0* hydrogen chlonde-methanol solut.cn (80 ml) is 
SXS^^. and the mixture is stirred at room temperature for 17 5 hours. The solvents disced off 
and^he reSdue is dissolved in a mixture of water (30 ml) and toluene (25 ml). Potassium carbonate . (5.03 g and 
r C h oro^ chloride (3.39 g) are added to the solution, and the mixture is stored After the 

JeaSSn ftZSm I extracted with a mixture of ethyl acetate and tetrahydrofuran and the extract ,s washed 
with 2 aatic^s saline solution, and dried. The solvent is distilled off, and the residue .s recrystalhzed from a 
mixture o^e^ give methyl M [2.[(4^hlorophenyl)sulfonylamino] indan-5-y.lacetylam.no]- 

n-butyrate (4.53 g) as colorless powder. 

m.p. 126.5 -127.5°C , 40 

^^^Myn^r as described in any one of Examples 1 to 5, the corresponding starting compounds are 
treated to give the compounds of the following Table 2. 



10 
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50 



55 



60 



65 
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Table 2 (Continue) 



Ex. 


Compound A 


Physical properties, etc. 


No. ■ 


R 1 


R 3 


R 4 




10 


•\ = 7 _C1 


tJ 
£1 




m.p. 148-150°C (recryst. 
from ethanol-n-hexane) 
MS (m/e): 392 (M ) 

IR v^Cffl- 1 : 3310, 3270, 
max 1640 


11 






— Cxi k *- n 3 ; 2 I 


m.p. 165-166°C (recryst. 
from ethanol-n-hexane) 
MS (m/e): 406 (M^) 

IR v^^cm" 1 : 3360, 3080, 
max 1640 


12 


it 


H 


-C(CH 3 ) 3 


m.o. 148-149°C (recryst. 
from ethanol-n-hexane) 
MS (m/e): 420 (H + ) 

IR M^^cm" 1 : 3380, 3180, 
max 1650 


13 


t* 


H 


/N — N 
H 

H 


m n 263-264°C (recryst. 
from ethyl acetate) 
MS (m/e): 433 (M + + 1) 

IR v^cm" 1 : 3260, 3220, 
max 1700, 1625 
Sodium salt : 

m.p. 204-209°C (dec.) 


14 


ii 


H 


-CH 2 -^2^ C0 2 CH 3 


J m.p. 151-153. 5°C (recryst. 
from ethyl acetate-n- 
hexane) . 
MS (m/e): 515 (M + + 3) 

IR v^cm" 1 : 3215, 3150, 
maX 1730, 1720, 1635 


15 


it 


H 


-ch 2 -(^..co 2 ch ; 


1 m.p. 147-150°C (recryst. 

from ethyl acetate-n- 
, hexane) . 
S MS (m/e): 521 (M + + 3) 

IR vSS^cnT 1 : 3360, 3160, 
max 1735, 1640 



to be continued 
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Table 2 (Continue) 



Ex. 
No. 


Compound A 


Physical properties, etc. 


"" R 1 


R 3 


R 4 


21 


-£> CF 3 


H 


-(CH 2 ) 3 C0 2 CH 3 


m.p. 129-130°C (recryst. 
from ethyl acetate-iso- 
propyl ether) 
MS (m/e): 499 (M + + 1) 

IR v^cm" 1 : 3370, 3140, 
max 1730, 1643 


22 




H 


ii 


m.p. 118-120°C (recryst. 
from ethyl acetate-n- 
hexane) . 
MS (m/e): 511 (M+ + 3) and 
509 (M + + 1) 

IR v^k 1 : 3360, 3295, 
maX 3150 (sh), 3090, 
1722, 1650 


2 3 




H 


ii 


m.p. 95-99°C (recryst. 
from ethyl acetate-n- 
hexane ) . 
MS (m/e): 431 (M"*") 

IR v^^cm- 1 : 3260, 3170, 
max 3090, 1720 



(1) A mixt ure of methyl (2-aminoindan-5-yl)acetate hydrochloride (2.43 g). potassium carbonate (5.52 g). 
water (60 ml) ethyl acetate (60 ml) and 4-chlorophenylsulfonyl chloride (2.1 1 g) is stirred at room temperature 
for one hou The ethyl acetate layer is separated from the reaction mixture, washed with aqueous sal,ne 
soluTon dried, and distilled under reduced pressure to remove the solvent. The resulting crude product is 
recrJsSlS fVSm a mixture of ethyl acetate and n-hexane to give methyl [2-[(4-chlorophenyl)sulfony.ami- 



no]indan-5-yl]acetate (3.02 g) 
m.p. 91 -92°C 
MS (m/e): 381 (M* + 2). 379 (M*) 



nujol -i 
IR -max cm : 



45 



50 



55 



3620 1725 

(2) To a solution of the above product (3.0 g) in methanol (40 ml) is added 1 N aqueous sodium hydroxide (20 
ml , and the mixture is stirred at room temperature for one hour and distilled under reduced pressure to 
remove the solvent. The residue is dissolved in water and adjusted to about pH 1 with 10 <>/o hydrochlonc acid 
and then extracted with ethyl acetate. The extract is dried and distilled under reduced pressure to remove the 
solvent. The resulting crude product is recrystallized from a mixture of ethyl acetate and n-hexane to give 



60 



65 
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Table 3 




COOCH3 



Compound B 
R 1 


Physical properties, etc. 


-O 


m.p. 92-93. 5°C *1 
MS (ra/e): 345 (M + ) 

nuiol —i .., ^ ^ 
IR cm 1 : 3300, 17 25 




m.p. 102-104°C *1 
MS (ra/e): 359 (M + ) 

IR vJJJJ cm 1 : 3280, 1740 




m.p. fll-112°C *1 
MS (m/e): 413 (M + ) 

IR vJJJJ cm X : 3290, 1740 




m.p. 105-106°C *1 
MS (m/e) : 390 (M + ) 

IR v™j 01 cm" 1 : 3280, 1720 


-^-OCH 3 


m.p. 108-110°C *1 
MS (m/e): 375 (M + ) 

IR v^ Cl cm" 1 : 3270, 1735 


00 


m.p. 85-87°C *1 
MS (m/e): 395 (M + ) 

IR v^j 01 cm" 1 : 3270, 1730 




m.p. 87-89°C *2 

MS (m/e) : 424 (M + + 1) 

IR v^E 01 cm" 1 : 3290, 3250, 
max 1720 



- to be continued - 



15 



EP 0 317 321 A2 



Table 4 (Continue) 



Compound C 
R 1 


..Physical .properties, etc. 


/ \ 


m.p. 161-162°C *1 
MS (m/e): 399 (M + ) 

IR v m ^ Cl cm" 1 : 3265, 1695 




m.p. 173-174«>C *1 
MS (m/e): 376 (M + ) 

IR v m ^ 01 cm" 1 : 3285, 1700 


-<Q^OCH 3 


m.p. 154-155°C *1 
MS (m/e): 361 (M + ) 

IR v m £j 01 cm" 1 : 3270, 1690 


CO 


m.p. 153-155°C *1 
MS (m/e): 381 (M + ) 

IR v m ^ Ql cm" 1 : 3270, 1705 


/ \ 


m.p. 167-168. 5°C*1 
MS (m/e): 410 (M + + 1) 

IR v m £j 01 cm" 1 : 3265, 1698 


A ji 


m.p. 104-106°C *1 
MS (m/e): 337 (M + ) 

IR v m ^ Gl cm" 1 : 3280, 1705 



*1) The same as in Table 3 

*3) Recrystallized from diethyl ether-n-hexane 



(3) in the same manner as described in Example 24-(3). the products obtained in Paragraph _(2) and 1 methyl 
3-aminopropionate (or methyl 4-aminobutyrate) are treated to give the same compounds as m Examples 16 to 
23. 

EX A m mixture of methyl 3-[t2^(4^hlorophenyl)sulfonylamino]indan-5-yl]acetylamino]-n-propionate (720 mg). 
IN aSus sodium hydroxide (3 ml) and methanol (10 ml) is stirred at room temperature to. -3 "~rs and then 
the solvent is distilled off under reduced pressure. The residue is dissolved ,n water and the soMran s 
adUted to pH 1 with 10 o/o hydrochloric acid and is extracted with ethyl acetate. The extract ■ vvashed wjh 
aqueous saline solution, dried and then distilled under reduced pressure to remove the ^^^Sff 
crude crystals are recrystallized from ethyl acetate - n-hexane to give 3-[[2-[(4-chlorophenyl)sulfonylam.no],n- 
dan-5-yl]acetylamino]-n-propionic acid (656 mg, yield 94 0/ 0 ) as colorless crystals, 
m.p. 150 -153° C 
MS (m/e): 245 (M + - 191) 



17 
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Ta ble 5 

NHS02-R 1 ( D ) 



CO-N-R 

l 3 



Ex. 


Compound D 


Physical properties, etc. 


No. ■ 


R 


R J 


R 




34 


-Q-ci 


E 


-CE 2 C0 2 E 


m.p. 182-185°C (recryst. 

from ethyl acetate) 

MS (m/e): 231 (M + - 191) 

IR v^cb" 1 : 3390, 3265, 

max 1720, 1615 
Sodium salt: 

m.p. 250-253°C (dec.) 


35 


n 


H 


-(CB 2 ) 3 C0 2 E 


m.p. 123. 5-125. 5°C (re- 
cryst. from TEF-isopropyl 
ether) 

MS (m/e): 450 (M + ) 

IR uSS^cm" 1 : 3270, 3160, 

m3X 1700, 1620, 1150 
Sodium salt: 

m.p. 196. 1°C (dec.) 


36 


11 


E 


^^C0 2 E 


m.p. 258. 5-260. 5°C (re- 
cryst. from TEF-isopropyl 
ether) 

MS (m/e) : 485 (M + + 1) 

IR v^j^cm" 1 : 3320, 1670 

Sodium salt: 

m.p. 305-311°C (dec.) 


37 


11 


E 


-CB 2 -<2)-C0 2 E 


m.p. 227. 5-229. 5°C 

MS (m/e) : 501 (M + + 3) 

IR vJS^ 0l cm _1 : 3300, 2400- 
maX 2800, 1700, 1682, 
1640 



- to be continued - 
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Table 5 (Continue) 



Ex . 
No. 


Compound D 


Physical properties/ etc. 


R 1 


R^ 


R 


44 




E 


-(CH 2 )3_C0 2 H 


m" id 150-152°C (recryst. 
from ethanol-n-hexane) 
MS (m/e) : 485 (M + + 1) 

IR v^Eni" 1 : 3320, 3280, 

max 1720, 1650 
Sodium salt: 

m.p. 197-199°C 


45 




H 


tf 


m.p. 122.5-125°C (recryst. 
from isopropanol-ethyl 

MS (m/e): 497 (M+ + 3), 
495 (M + + 1) 

ir v2S2°«" ls 3270 ' 3170 ' 

max 3090, 1698 
Sodium salt: 

m.p. 197-200°C 


• 46 




H 


If 


m.p. 128-131°C (recryst. 
from isopropanol-ethyl 
•acetate-ethyl ether) 
MS (m/e) : 417 (M + + 1) 

IR v^aiti" 1 : 3270, 3170, 

max 3080, 1700 
Sodium salt: 

m.p. 153-157°C 



45 



E TrT!hL e stL e manner as described in Examples 24 and 33, methyl (2-aminoindan.5-yl)acetate 
4-chlorophenylsulfonyl chloride and methyl N-methyl-p-amino-propionate hydrochloride are treated to give 
2-[N-t2-[(4-chlorophenyl)sutfonylamino]indan-5-yl]acetyl-N-methylamino]acetic acid. so 

MS (m/e): 436 (N/T) 
3500, 3200, 1720, 1630 

Sodium salt: 6Q 
m.p. 204 - 205° C (dec.) . 

EX A m mixture of [2-(4-chloropheny1)sulfonylamino]indan-5-yl]acetic acid (987 mg), thionyl chloride (2 ml), 
tetrahydrofuran (10 ml) and methylene chloride (10 ml) is refluxed for 2 hours. After the reaction the soK/ent is 
distilled off under reduced pressure. The residue is dissolved In tetrahydrofuran (8 ml) (this solution is 65 
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• a a «H tho mivture is refluxed with stirring for 3 hours. After the reaction, the solvent is distilled off 
m 2£!2£ rS2lirSS3^!l«*«d in methylene chloride (15 ml), and the solution is added 
££L£ To I mSSI T'oi TrneX^aminopropionate hydrochloride (837 mg). triethylamme (1.00 g) and 
mil SS? ctcooling. After stirring the mixture at room temperature for 3 hours the 
m TTZS^s ^diSited Sder Suced pressure to remove the solvent. Ethyl acetate and water are added 
reaction mixture is distilled under re ° u ^° £ ace tate The extract is washed with 10 % hydrochloric 

dried and then d , is ' i,,ed unde : 

rf^ed oressufe to r^mo^e the solvent. The residue is recrystallized from a mixture of methanol, hexane and 
[sopropyl^ 



(1.138 g). 
m.p. 110-113°C 



nujol -1 
v mav (cm ) 



IR v max 



3390, 3170, 1725, 1650 

IO SS^ < 992 "H« • 1N aqueous sodium hydroxide (4.4 ml) and methanol (8 8 ml) is 

smec tat room temperature for 2 hours. The mixture is acidified with 10 <Vb hydrochloric ac.d and extracted 
515 acetate ^e extract is washed with water, dried and distilled under reduced pressure to remove the 
^S^^!^ crude crystals are recrystallized from a mixture of ethyl acetate .and hexane to give 
(-)-3-[[2-[(4.chlorophenyl)sulfonylaminolindan-5-yl]acetylamino]-n.propionic acid (821 mg). 

m.p. 141 -142°C 



i* *ss2 oi <-- i > 



3320, 3260, 1695, 1650 
[a]f-8.45° (c = 0.201, methanol) 



^iTTthrsante manner as described in Examples 50-(1), methyl ( + ).(2.aminoindan.5-yl)acetate 
( + Miben2oy|.D-tartaric acid salt and 4-chlorophenylsulfonyl chloride are treated to give methyl 
( + )-[2-[(4-chlorophenyl)sutfonylamino]indan-5-yl]acetate. 
m.p. 80-82° C 

nujol, -l x 

3290, 3260, 1725 

rrri 20 4- A 7R° tc = 1 049 CHCIa) 

(2) In the same manner as described in Example 50-(2), methyl ( + ).[2.[(4-chlorophen y i)sulfonylamino]in- 
dan-5-yl]acetate is treated to give ( + H2-[(4-chlorophenyl)sulfonylaminoJindan-5-yl]acetic ac.d. 
m.p. 154- 155° C 

nujol, -1. 

1700 

faln-h 9 16° (c = 0.513, methanol) ifc tx 

3) In the same manner as described in Example 50-(3). (-)- or ( + )-[2-[(4K : hlorophenyl)sulfonylam.no].n- 
dan-5-yl]acetic acid and methyl 3-aminopropionate or methyl 4-aminobutyrate are treated to give the following 
compounds. 

(i) methyl ( + )-3-[[2-[(4-chiorophenyl)sulfonylamino]indan-5-yl]acetylamino]-n-propionate 
m.p.110-113°C 
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cniution and saline solution, dried and then distilled under reduced pressure to 
sodium £fX n n?C^ 0- colu ™ chromatography (solvent, ch.orotorm, to give 

S5K2*£2^ <* 2 ^ - co,ortess crystals - 



m.p. 71 -76°C 
MS (m/e): 351 (M + ) 



nujol -l.. r . 



I R *max cm 



3500, 3150 (broad) 



^IToTsolution of the above product (2.33 g) in methanol is added 1N aqueous sodium hydroxide, and the 
mi5u£ -s reacted at room temperature. The reaction mixture is neutralized with W™"™**™ 1 . 
exSactei with ethyl acetate. The extract is distilled to remove the solvent, and the residue is recrystalhzed 
from ethyl acetate to give (2-formylaminoindan-5-yl)acetic acid (1.50 g). 
m.p. 164- 166° C 



"^-leSytoxSon ylaminoindan-S-yOacetic acid is obtained in the same manner as described in Reference 
Exa^p^e^epUhat benzyloxycarbony. chloride is used instead of 2M acetic ac,d-form,c acd anhydnde. 
m.p. 157.5 -158.5°C 

^iTToaSnof phenylthioacetic acid (8.14 g) in a mixture of methylene chlonde-tetrariydrofuran is 
added c^onyldiimidazole under ice cooling and the mixture is stirred, and to the reason mixture are added 
P-alanine methyl ester hydrochloride (6.98 g) and triethylamine, and the mixture » " "J^S^ff 
the solvent is distilled off under reduced pressure. The residue is extracted with ethyl acetate. The extract is 
d^tmed to ^^remSe Se soltent. and the residue is recrystallized from ethyl acetate - n-hexane to give methyl 
3-[(phenylthio)acetylamino]-n-propionate (10.95 g). 

m '(2) ?o ablution of the above product (6.35 g) in methylene chloride is added N^hlorosuccinim^We (3.50 g). 
and me mixture is reacted. After the reaction, the solvent is distilled off. and to the residue is added carbon 
tTtraSoride and the mixture is filtered. The filtrate is concentrated, and the residue .s recrystalUzed from 
n-hexane to give methyl 3-[chloro(phenylthio)acetylamino]-n-propionate (7.12 g). 
m.p. 49 - 52° C 



^rS^^^oUenylth^acetylaminol-n-butyrate is obtained in the same in 60 

Reference Example 3 except that methyl 4-aminobutyrate is used instead of 8-alanine methyl ester, 
m.p. 38-40°C 



10 



15 



^WToTi^on^f 2 -aminoindan (19.95 g, in tetrahydrofuran is added an section «»>^«c 
ac d anhydride in tetrahydrofuran under ice cooling, and the mixture is reacted at room temperature To the 
reactfor .Sure is added water, and then, the solvent* distilled off. and the residue is extracted with ethyl 
acetate /S? distimng off the solvent, the residue is recrystailized from ethyl acetate - n-hexane to give 

2 ' f ^^^Xoylpro<iuoX (3.22 g) and methyl chloro(methylthio)acetate (3.58 g) in methylene 
chloride's aSd Tdr^wtse ablution of tin (.V, chloride in methylene chloride undercooling, i «,d the mixture 
°s reaped af room temperature, and thereto is added water. The mixture is extracted with chloroform^The 
ZSti fdlst fltadoff from the organic layer, and to the residue are added acetic acd and zinc dust, and the 
is SSid Afte^emovlng the zinc dust by filtration, the solvent is distilled off. The residue is extracted 
S I ethytacSe and Se solvent is again distilled off to give ethyl (2-formylaminoindan-5-yl)acetate (4.31 g) as 
colorless oil. 
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, , „ miin carboxv-Dhenyl group, a nitrogen-containing heterocyclic group, a lower 
2. The compound according to cla.m 1 ^hereinR is_ pnHPW _° P* « atom 

'^colS claim, wherein R* is carboxy-phenyl. tetrazolyi, a 

(cJSJST a D S5Jyj(Ci-C« or a carboxy-(C 1 -C 5 )a. k yl, or a pharmaceut.cally 

T^mpS^ordin, to c.»m 8, therein R< is chiorophedvi. and R« is csrboxyodeny, o, , 
lamino]-n-butyric acid, or a pharmaceutical* acceptable salt thereof. 

^ * ^s.«J f nrmi lla ' 



13. A compound of the formula: 

(ID 




wherein R 2 is hydroxymethyi group or a group of the formula: 



-CO- h- R< 



cloalkyl group and a carboxy-cycloalkyl group, or a salt thereof. 

4 The compound according to claim 13. wherein R* is hydrogen atom or a (Ci-Cs)al^l group and R ,s 
a 7r,-cJcvcloalkvl a (C 2 -C6)alkoxycarbonyl-phenyl group, carboxy-phenyl group, tetrazolyi group, a 
?C cSJZor oup or a^CsjSJl group having a substituent selected from a (C 2 -C6,alkoxycarbonyl 
K SoS T^P ^mo^ony^ group, carboxy-phenyl group a (C 2 -Cs»a. k oxycar- 
bonyl-(C3-C 6 )cycloallcyl group and a carboxy-(C 3 -C6)cycloalkyl group, or a salt thereof. 

1 5. The compound according to claim 14. wherein R2 is a group of the formula: 



-CO- s- R* 
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^ B <^S^5SiS. of the formula <!V> or a reactive derivative thereof with an am.ne 
compound of the formula: 

wh'iJein"^ and R* are as defined above or a salt thereof to give a compound of the formula (l-b) : 



(I-b) 



CO-N-R ' 
I 



10 



15 



salt thereof. 

18. A process for preparing an indan derivative of the formula: 



(I-c) 



20 



25 



30 



35 



wherein is a substituted or unsubstituted phenyl group, naphthyl group or a sulfur-containing 
group R3 is hydrogen atom or a lower alky, group and R* is carboxy-phenyT group or a lower 
a£T35p h«£o a substrtuent selected from carboxy group, ^°^P hen ^ th 9 :°" p n ,^ f . a 40 
carbo?ySycloalkyl group, or a pharmaceutical* acceptable salt thereof, wh.ch compnses the step(s) of. 
[I] hydrolyzing a compound of the formula (l-d) : 




NHS02R 1 ( I_d ) 



wherein R<* is a lower alkoxycarboxy-phenyl group or a lower alkyl group having a substituent 
selected from a lower alkoxycarbonyl group, a lower alkoxycarbonyl-phenyl group and a lower 
alkoxvcarbonvl-cycloalkyl group, and R 1 and R 3 are as defined above, and 

SfXnally converting the product obtained in the above process to a pharmaceut.cally 

19. ^SS^SS^po^ which compnses as an active ingredient an effective amount of the 
compound as set forth in claim 1 in admixture with a pharmaceutical* acceptable earner or d.luent 

20. The pharmaceutical composition according to claim 19, wherein the acfve mgred.ent is the 
compound as set forth in claim 10. 
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t , H C) condensing a compound of the formula (IV) or a reactive derivative thereof with an amine 
compound of the formula: 

SiJSiTi «r*R* are as defined above or a salt thereof to give a compound of the formula (l-b) : 



^CO-N-R 4 



wher fli n Di q3 anc j r4 are as defined above; and 

STp^Sly converting the product obtained in the above steps to a pharmaceut.cal.y acceptable 

salt thereof. 

2. A process for preparing an indan derivative of the formula. 



NHSOjR 1 (I-c) 




wherein R' is a substituted or unsubstituted phenyl group, naphthyl group or a sulfur-contam.ng 
heterocyclic group. R3 is hydrogen atom or a lower alky, group and R* is carboxy-phenyl group jor a lower 
XT group having a substituent selected from carboxy group, carboxy-phenyl group an d a 
SoS '-cycloalkyl group, or a pharmaceutical acceptable salt thereof, wh.ch comprises the step(s) of. 
[I] hydroiyzing a compound of the formula (l-d) : 




NHSO2R 1 (I-d) 
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wherein R* is a lower alkoxycarboxy-phenyl group or a lower alley, group having a substituent 
selected from a lower alkoxycarbonyi group, a lower alkoxycarbonyl-phenyl group and a lower 
alkoxycarbonyl-cycloalkyl group, and R 1 and R 3 are as defined above, and „ harma ™ ltiral . v 
[II] optionally converting the product obtained in the above process to a pharmaceutically 

3. n^^cSSn claim 1 or claim 2, wherein Ri is phenyl group or a phenyl group ; i*»tturt 
by a member selected from the group consisting a lower alkyl group, a lower alkoxy group, a lalogen atom, 
trifluoromethyl, and nitro; naphthyl group; or thienyl group. r^aikvl amun 

4. A process as claimed in any preceding claim, wherein R 3 .s hydrogen atom or a {C,-Cs g roup, 
and R 4 is a (C3-C 6 )cycloalkyi, a (Ca-Ce) alkoxycarbonyl-phenyl group, carboxy-phenyl group, tetrazolyl 
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